INTRODUCTION
A central question for applicants to emergency medicine residency training programs is the quality of their educational experience and environment. Emergency medicine residency programs differ by educational quality, patient care experiences, faculty, World J Emerg Med, Vol 9, No 1, 2018 ancillary support (e.g. nursing staff, etc.), workplace environment, how evaluations are conducted, and personal support. [1] Educational environment includes physical environment (comforts, food, accommodations), emotional environment (constructive feedback, security, supports, and having a bullying-free environment) and intellectual environment (learning through patient care, evidence-based teaching, motivation, active participation by learners, and planned education). [2] Many physicians who are citizens of Saudi Arabia (SA) have the option to be supported by the King Abdullah scholarship program which funds United States (USA) and Canadian universities and hospitals programs to train SA physicians. As of 2016, USA emergency medicine residencies have 1,896 training slots in 174 programs compared with 133 training slots in 3 programs in SA. [3, 4] Many physicians around the world and in SA seek training in the USA for its well-developed EM residency programs. In 2014 the Saudi Arabian Cultural Mission (SACM) matched 88 Saudi physicians in USA residency programs, with 11 physicians entering emergency medicine. [5] Therefore, comparing the quality of EM training in USA and SA residency training programs is important to help physicians who are choosing whether to train in the USA or SA. It is also helpful in identifying differences in educational environments to allow emergency physician educators to identity targeted areas for improvement in both countries. To our knowledge, no studies have directly compared the quality of the educational environment of emergency medicine training programs in the USA and SA.
In this study, we compare educational environments in emergency medicine training programs between a select group of residency programs in the USA that have a history of training Saudi Arabian physicians and all three emergency medicine residency programs in SA using a modified version of a validated instrument, the Postgraduate Hospital Educational Environment Measure (PHEEM) survey. In the paper, we fi rst compare differences in the overall PHEEM score across the two countries, then directly compare subscales and discuss the implications of the fi ndings.
METHODS

Study design and survey development
A cross-sectional survey study was conducted using an adapted version of the PHEEM survey from April 2015 through June 2016 to compare the educational environment in emergency medicine residency programs in SA and select programs in the USA. The study population was emergency medicine residents in 6 residency programs (all the 3 programs in SA and 3 in the USA) who finished at least 6 months of their residency training at the time of survey completion. The study was approved by the Institutional Review Board at George Washington University.
The original PHEEM survey was developed in the United Kingdom (UK) to evaluate the clinical learning environment for junior doctors. [6] The survey has subsequently been validated in countries including Brazil, Greece, Singapore, Australia, Chile and Iran, and has also been validated in SA in several studies. [7] [8] [9] [10] [11] [12] [13] [14] [15] Specifi cally, Al-Shiekh et al [15] validated the PHEEM tool in a Saudi Arabian teaching hospital, with a sample of 193 interns and residents. The results showed high internal consistency with a Cronbach's alpha score of 0.936. Binsaleh et al [12] used the PHEEM in multiple Saudi centers and also found high internal consistency with a Cronbach's alpha of 0.892. BuAli et al [11] used the PHEEM tool to assess the pediatric educational environment in six teaching hospitals in Saudi Arabia and showed overall positive ratings with room for improvement. Specifically, racism and sexual discrimination were issues that required targeted improvement.
The PHEEM assesses three main domains of the learning environment: perceptions of teaching, perceptions of autonomy, and perceptions of social support. [6, 16] The PHEEM survey contains 40 statements that each resident answers about the program on a 5-point Likert scale. Responses of strongly agree, agree, uncertain, disagree, and strongly disagree were scored as 4, 3, 2, 1, and 0 points, respectively except for 4 negative statements (7, 8, 11, and 13) , in which scoring was reversed. The maximum score from the 40-statement survey is 160. To interpret the results of PHEEM, the following qualitative categories are used: 0-40 is very poor, 41-80 is plenty of problems, 81-120 is more positive than negative but there is room for improvement, and 121-160 is excellent. [6] Because the PHEEM was developed in the UK, some of the language does not translate directly to USA or SA training settings. We therefore modified the original PHEEM to include more familiar language and in some cases abbreviations were expanded into their full-form. Examples include a statement where the abbreviation (post) replaced with its full-form (position). Another example is where the original statement (I had an informative induction programme) was replaced with a simpler version (I had an informative orientation World J Emerg Med, Vol 9, No 1, 2018 program). The modified survey items were reviewed by a research group of both SA and USA physicians (15 physicians) who filled out the updated instrument during a dedicated session, and then provided additional feedback and suggested improvements to the wording of the statements. The study team integrated these suggestions and fi nalized the survey instrument.
Data collection
Data were collected from 6 EM training programs. All emergency medicine training programs in SA at the time of the study were included (3 programs: Central, West, and East). The three programs in the USA included George Washington University, Emory University, and University of Toledo. The USA training programs were chosen because they have a history of training SA residents. In each training program, a local contact administered the survey. Permission from every program director was received to conduct the study. The local contact distributed hardcopies of the survey face-to-face during a teaching conference, contacted those who did not attend, and emailed an electronic version to those residents who were not available in person. During this process, we explicitly excluded other providers who were attending the same conferences including emergency medicine residents from other programs or medical students. In one USA program, gift cards of $5 were given to help improve the response rate. No personal identifiers were collected to maintain respondent anonymity. Survey responses were not shared with program directors or any other personnel in the residency programs. All physical and electronic surveys data were compiled in a Microsoft Excel (Microsoft Corp, Redmond, WA) database.
Data analysis
Mean scores were calculated overall and by subscale (autonomy, teaching, and social Support). Mean scores by program, country, and post-graduate years (PGY) were also calculated. Chi-squared tests compared frequencies in the interpretation of PHEEM scores for overall score and subscales between the two countries. Independent-sample t-tests compared mean score for each statement, subscales, and overall PHEEM score between the two countries. One-way analysis of variance (ANOVA) was used to determine if mean scores differed across programs and PGY. A P-value of <0.05 was considered to be statistically signifi cant. A small number of questions were skipped by respondents (25 of 8,760). For missing data, the respondent's mean overall score, rounded to the nearest integer, was used for imputation. All analyses were conducted using Stata version 13 (College Station, Texas, USA).
RESULTS
A total of 219 surveys were returned of 260 residents across the six programs for a response rate of 84%. The response rate for SA programs was 83% compared to 86% for USA programs. Response rates for individual programs ranged from 79% to 100%. Table 1 displays the frequencies of scores on each Figure 1 displays the mean score for each statement. The mean score of several statements was statistically different between the two countries. In most cases, the USA programs had higher scores. The one exception was for the statement: "There is an informative junior doctors' handbook", where residents in SA programs indicating higher agreement than the USA programs. Table 2 displays mean scores for each subscale and overall by program, country, and PGY. The mean overall score for the USA programs was higher: 118.7 compared to 109.9 for SA with P<0.001. These overall scores describe both countries as "more positive than negative but room for improvement." Mean scores by individual program differed significantly for the autonomy and teaching subscales but not for the social support subscale with P≤0.001, <0.001, and 0.114 respectively. Only one program had an overall mean score of "excellent". No program had a mean score of "very poor" or "plenty of problems". Mean scores did not differ signifi cantly by post-graduate year (PGY).
DISCUSSION
This study is the first of its kind to compare educational environments in emergency medicine residency programs between two countries using the PHEEM tool. We found differences in perceptions of the educational environments of emergency medicine training programs in SA and USA. In both countries, trainees scored the educational environment as more positive than negative, with some areas for improvement. However, overall USA training programs scored slightly better, particularly on teaching and role autonomy.
There are several potential reasons for differences in program quality in the two countries. One is program age: USA programs are older, starting on average 22 years prior to the surveys (35, 25, and 7 years) compared to the relatively younger SA programs, the oldest of which is 16 years old. Longer experience with training residents may contribute to better quality training. This also may explain why USA residents described more experienced model teachers than their SA peers. The didactic portion of emergency medicine training in the USA and SA is largely similar. Both countries have similar approaches to weekly conferences (5 hours or more per week), and to participation in emergency medicine practice and other specialty practice. However, there are some notable differences. Until recently, SA emergency medicine residents have not had regular access to simulation labs or simulation practice especially in the western part of the country. By contrast, USA residency programs have a longer history of using simulation, which is a longstanding, regular part of the curriculum in all three training sites. [17] While most USA residents have online remote access to weekly conferences, this is not available to most of SA residents. USA residents also have access to older and more developed emergency medicine societies, and resources such as the Society for Academic Emergency Medicine (SAEM) (founded 1989), American College of Emergency Physicians (ACEP) (founded 1968) and others. By comparison, the Society Association of Saudi Emergency Medicine (SASEM) was founded in 2006 and has held only 2 national meetings. [18] Another reason for differences could be better oversight of Vol 9, No 1, 2018 USA programs. The Accreditation Council on Graduate Medical Education (ACGME) has strict requirements for elements of emergency medicine training. In comparison, SA has the Saudi Health Commission Society (SHCS) that uses the Canadian module (CanMEDS), a framework developed by the Royal College of Physicians and Surgeons of Canada in the 1990s for improving patient care by enhancing physician training. [19] Although the ACGME and CanMEDS requirements are largely similar, there may be less enforcement of program requirements by SHCS than its USA-based counterparts. Every USA program has a local (within the institution) Graduate Medical Education (GME) offi ce that provides support, direction, and oversight to continuously ensure each residency program meets its requirements. By contrast, SA programs lack such a local authority. This is reflected in how program rules are implemented. For example, in USA programs, survey respondents reported that work hours were clearly defi ned and well explained. By contrast, SA residents were less certain with regards to work hours, even though specific work hours are clearly defi ned on the SHCS website. [4] Residents in both countries felt confi dent about their autonomy and that they have an appropriate level of responsibility. However, practice differences were also found between the two countries. For example, USA residents are required to write detailed documentation for most cases because of regulatory and billing requirements, a task that often requires time after the shift finishes. By comparison, residents in SA do not have the same requirements for documentation because most patients are not billed and documentation standards vary by hospital. There was also considerable variation within each country, demonstrating that variation in training quality and environments exist despite similar regulations on residency training. This may be due to differences in local ways of administering programs or perceptions of the faculty; however, there were not great differences in scores between the programs, which may reflect similarities across programs, or at least the perception of it.
On average, social support was not found to be significantly different between the two countries. USA programs scored higher on a few questions. For example, differences may be due to the "no blame" culture for medical errors, which is a more prominent feature of USA training programs (Question 25 of the survey). Other could be also a result of sub-optimal or unpleasant personal interaction with staff physicians, where USA teaching physicians may be perceived as more collegial. Sexual discrimination was also noted to be felt more among the SA residents, which requires further exploration.
Residents in both USA and SA emergency medicine training programs ranked their experiences as positive on the PHEEM with scores of 119 and 110 respectively, considerably higher than evaluations of nine critical care training programs in England and Scotland with an average score of 103. [20] Another study in surgery, anesthesiology and internal Medicine residency programs in the Hospital das Clínicas, University of São Paulo Medical School demonstrated mean PHEEM scores of: 88, 101 and 97, respectively. The PHEEM survey was used to evaluate the educational environment in emergency medicine in Iran in 3 training programs with mean scores ranging from 88-93. [13] There may be more favorable perceptions of training in the USA and SA because with better-structured programs. In addition, SA programs have been primarily built by Saudi North American graduates, with similarities in the SA programs to the Canadian system. From this work, there are several ways that both SA and the USA can create targeted improvements in emergency medicine residency training. Specifi cally, SA should increase the availability of simulation, improve access to weekly conferences and allow online access, increase oversight from SHCS, focus on adapting a "no blame" culture, and closely examine concerns over sexual discrimination. The USA programs surveyed should also consider improving hospital accommodations for residents, their "handbook" materials, and ensure that residents receive regular, actionable feedback to improve their practice.
Limitations
There are several limitations to this study. First, PHEEM has never been used to compare training in two different nations. Cultural differences between the USA and SA may be a factor in how residents perceive their training, which also may explain some differences. In addition, although the PHEEM has been used in SA and other countries, it has not been tested in the USA. It was not specifically designed for the emergency medicine training. Some of the questions may not have been clearly understandable to some residents in both countries (example: Question 13). This may be more prominent in SA because English is not the native language, which may result in a less accurate assessments; however, SA medical schools are administered in English so all are reasonably proficient by the time they are in residency. Residents also may have not felt comfortable providing negative feedback about their training environment, even though it was anonymous.
Because we only sampled three USA programs, this may not translate to the educational environment of all residency programs. Particularly, programs in community-based hospitals may be different. In addition, the three SA residency programs are four year programs, while the included USA programs were two three-year and one four-year program. This may account for some differences in study results, particularly with resident perceptions of role of autonomy. The data collection process was not uniform on all the residency programs. In one program, gift cards were used to increase the response rate, and the USA data collection was done in time frame of 1-2 months while in SA it took around 5-6 months. This could impact the results as residents may be comfortable in their education and autonomy compared to their peers answering the survey 4-5 months earlier.
Other limitations in comparing the two environments include but are not limited to: differences in sizes between the residencies in each country, unique features of each community like Hajj season rotations in the SA programs where all residents have the opportunity to do a high volume procedures in short time period. In addition, residency programs are constantly changing, so study results may have been different if the surveys were administered at different times. For example just recently SA programs have added a new mandatory research rotation.
CONCLUSION
We found that emergency medicine residency training programs in SA are all of reasonably high quality as measured by the PHEEM instrument, as were the three USA programs we studied. Programs in both countries compare favorably to other countries where the PHEEM scores has been assessed. The USA programs score higher overall, which is driven by more favorable perceptions of role autonomy and teaching. Understanding these differences may provide targeted areas for improvement for program directors to improve the learning environment.
